Alternative complement pathway-mediated myeloid cell cytotoxicity: repertoire of membrane factors participating in regulation of C3 deposition and cytolysis.
Most human nucleated cells and cell lines possess C3 step regulators, decay-accelerating factor (DAF; CD55) and membrane cofactor protein (MCP; CD46) and an inhibitor of membrane attack complex (MAC) formation (p18; CD59). Unless DAF and MCP were simultaneously blocked by their antibodies, Mg(2+)-EGTA-human serum treatment did not induce C3 deposition on most nucleated cells. Furthermore, less than 20% lysis occurred even after the block of all the three factors. In contrast, three myeloid cell lines, U-937, HL-60 and p39, were found to exhibit unusual C3 deposition or cytolysis. U-937 possessed DAF and MCP but lacked p18, and about 50% was lysed by treatment with anti-DAF and anti-MCP followed by Mg(2+)-EGTA-serum, which caused C3, C5 and C8 deposition. Anti-DAF evoked similar but less complement (C) deposition and cytolysis while anti-MCP alone did not, although it enhanced the anti-DAF-mediated C deposition and cytolysis. Thus, once the C3 step is overcome, U-937 is attacked by the late components leading to cytolysis because of the absence of p18. On the other hand, HL60 allowed the deposition of C3 by blocking of either DAF or MCP followed by the Mg(2+)-EGTA-serum treatment. C5, C8 and C9 were subsequently deposited but resulted in no lysis. Lysis of 60% was attained by the additional blocking of p18. Thus, HL60 is poorly protected by C3 and C9 step regulation. Strikingly, extensive C3 deposition occurs on p39 without any antibody treatment, suggestive of the presence of unique alternative pathway activators. However, little cytolysis was induced on p39 even by blocking of all three inhibitors with antibodies. These results suggest that in activation of the alternative pathway on myeloid cells, C3 step is controlled by the inhibitors and alternative pathway activators, and C-mediated cytolysis is blocked by p18 and additional regulatory mechanisms or factors which assist in protection of nucleated host cells from MAC attack. Susceptibility to homologous C of these cell lines, therefore, reflects relatively low potency of C regulation on their membrane.